(l2)1*»lsa*ft»?lfc»-3lxT^IB**LtcHBlH« 



mmmmm 

(43) HIS^BBB 
2005 ^10 ft 27 B (27.10.2005) 




PCT 



IIIH 

(10) BRg^BBM 
WO 2005/100548 Al 



C12N 5/06 

PCT/JP2004/017125 
2004 ^11 ^ 11 B (11.11.2004) 



(5i) mmmttWi 

(21) U^tbMS-^: 

(22) SRStUISQ: 

(25) Ul^aiMCDWlg: B*!§ 

(26) BRS^BRCDBffi: B*!5 

(30) ffiftJf t'— £: 

*#M2004-101320 2004 ^3 ^ 30 B (30.03.2004) JP 

(7i) ^MK(^m^<±x<r>^m\^^x)i m±ix 

A (KYOTO UNIVERSITY ) [JP/JP]; T 
6068501 mfSJS«»rfiaE«KSBa*Br36#*6l Kyoto 
(JP). 



(72) IBM*; 

(75) «BB#/ffl||A f*HfCOl*Ta>*J: tt® 1*11 (SHI- 
NOHARA, Takashi) [JP/JP]; T 6068351 ^ffljfr^iTC TfT 
SmlEEIlIlfS^fflT2 3-6 >4-B-§- 
K Kyoto (JP). fi|JS HfB (SHINOHARA, Mito) [JP/JP]; 
T 6068351 ^I^J^m^m^miEKIlllfffiiSfflT 2 3-6 
— JiV > V 3 > 4 - B-^-^ Kyoto (JP). 

(74) ttIA: iSS — (TAKASHIMA, Hajime); =f 5410044 
^^^IStSlSIS tf;U Osaka (JP). 



(81) »SBU**(Dftl*»y, £T(D«H©Blrt«II*< 
RT*B;: AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, 
BW, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, 
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, 
LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NA, 
NI, NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, 
SG, SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, 
UZ, VC, VN, YU, ZA, ZM, ZW. 

(84) ft£BfX39*0&iMKij* ±T<Dmm<D&m&mtf*i 

t£j: ARIPO (BW, GH, GM, KE, LS, MW, MZ, NA, SD, 
SL, SZ, TZ, UG, ZM, ZW), a-7V7 (AM, AZ, BY, 
KG, KZ, MD, RU, TJ, TM), 3 — □ V (AT, BE, BG, 
CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, IE, 
IS, IT, LU, MC, NL, PL, PT, RO, SE, SI, SK, TR), OAPI 
(BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR, NE, 
SN, TD, TG). 



= (54) Title: PROCESS FOR PRODUCING MULTIPOTENTIAL STEM CELL ORIGINATING IN TESTOID CELL 

5 (54) %m<D^i mmmm&*&m\£&mm<DMi£j3}£ 

^= (57) Abstract: It is intended to provide a process for producing multipotential stem cells characterized by comprising culturing 
^ = testoid cells with the use of a medium containing glial-derived neurotrophic factor (GDNF) or its equivalent to thereby give mul- 
tipotential stem cells. The above-described medium may further contain leukemia inhibitory factor (LIF), epidermal growth factor 
(EGF), basic fibroblast growth factor (bFGF), etc. By using this process, multipotential stem cells, which can be obtained exclusively 
from a fertilized egg or an embryo by the existing methods, can be produced from an individual after birth. By using these multi- 
qq potential stem cells, various tissues having favorable tissue compatibility for autotransplantation can be constructed, which makes 
■^f them useful in medical fields including regeneration therapy and gene therapy. Moreover, these multipotential stem cells are usable 
l^i in constructing a transgenic animal and a knockout animal, which makes them useful in the field of biotechnology. 
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(5D WTmmfa&nmmmm* (gdnf) 3U£*a>Js«tt$£&j&jfe$mt-ciifjMiiiB$ 

(LIF) „ ±j£fflflSfiJcftE^ (EGF) , ttftt£|ft|£5lll£j£ftH? (bFGF) * t? C t # & „ *#§ 
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£?lt«(germ cell) te^^m.fc^&temir%mtl&^Z>£LX^~— ? X%> 
(DmUfc X <9 r. (Dmm^mW^i £ thXV ^ „ >Ui\ 77^ (teratoma) 

£>;ftTV^ 0 ^^^>CDM4^« (embryonic germ cell: EGM 

$1 (inner cell mass) ^fe^tUfcJKtt^MS (embryonic stem cell: ESj$0J§£) 

fcMnVfcMm&&mVX^% 0 ^flhCO^m^ (germline lineage) 

mm±&mmm*^mirmti%mn\.x\<^ r t %%a< *<mrz>i>K 
jE^mm^b^mmm^m^Lx^ tc^t rafcv \ es mu&sttfE G«te, v ^ 

Mm^fthtix^tco 

J&-Cfc^ fSW«0-T^lf hn^^^^bfc (Biol. Reprod., vol. 69, 
P612-616, 2003) c !K^fFO*IIIWBI&Sr^y T^*5l5#^«H^- (GDNF) N 

btommm* (lif) , i^wihi 1 (egf) , ^sf4nii^«^ft 

(b FGF) f^TOitSis £^»3@^©^©=n=^-«r?l0 
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(germline stem cell: GS&MM) ££<5tffCo IP*^ GS»|1 
^t3f^U»UiaSrifc*:**«B 3 (Djjfecomm&fe 5 ES/E GM £ tt^Hblfe 

_h|E g «j ^^-T^ < §fctW2S b fcJNMi. frfe^ 17 * <z>» m« & G S 

20 mtftrrszttezfrhs ^esmw, Es^^ini^^^^r-f-sri 

(1) yvTmm&dmmmmm* (gdnf) xi^^mm^^m^m^ 

25 (2) mm&?i\z&&tf?mfflm¥ (lif) «rg-tN -Lie (1) ^fsg^i^^fc 
(3) mms?i\z±j&fflmfc&m* (egd ^^M4»i^«^H^ a 

FGF) <D'pt£< bh^Ttlfrfrgt** ±|B (L) Xte (2) <DVvf 1 O^fB 
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(4) mmmm&7*-y-mffo<DimTX"mm-rz>zb&*£-itt, ±m cd ~ (3) 

(5) ^m»f*^^BJ^-efe^s XfB (1) fcfa*fe©$5fit#ifc„ 

(6) MMa(i:GS»l?fe^, XfB (5) fcfEffc©$SB££ifco 

5 (7) m^mm^P5 s^-e&s, xib cd ra«^5t^ 0 

(8) OT^Xm^tf, _b|B (1) ^WBtt<DM5t^: 

(x@d yvTftm&^wm^mm^ (gdnf) xi^^^m^^mm^ 

(X@2) SMt^S^- (LIF) Sr^-^W^fflVN-c, rglT«#f)W* 

10 mm&mmu 

(9) xm^m^-SA^MiJH^ (LIF) Sr^tp, XfB (8) fclEigcO 

(10) X©KDi^SH^X^«^*H^ (EGF) S:t^^»4»i^«^ 
ftH^ (bFGF) <£>4>&< i:fev^ti^-^£?> XfB (8) Xtt (9) <£>Vvf;h, 

15 ^lo ^|E<feoMot^o 

(11) X© 1 ^fim«£r 7 J —?*—M&<DfttETxmmf-Z> £. £ £r£t? , XfB 

(s) ~ do) (Dv^ftfai^\zmm<Dmm3rm 0 

(12) OT^XfM^tp, XIB (1) K.&m<Dm&&& : 

ami) ^yr«s*#^*niT- (gdnf) xn^^^mm^^m^ 

(x@2) ^yTDsias^tt^ts^ (gdnf) x}tt<&%3mw*&t?mm& 
m v >t, xm i -e# ^fbfcG s u #in4##wia&r#s xm, 

(13) 3»m*puja^ntiyftfe*3fe^«>«, xib (d ~ (12) ©v^^iot 

25 (1 4) Bt?L«j#j^tfc}^-e^§, xib (1 3) fcmmommjrmo 

(15) #titt#«^ ssea-i, 7*;v^-? ^ftm. /? 1 — r v^^y >\ 

f^f^!)^ E p C AM, CD 9, EE2Wc-k i t^^^Si^f, 
S«^5i>^< ttV^^^8i<4t?S)«, XIB (1) ^IB«c^)M5t^o 
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(16) ssea-1, y^iv^^^jiU, 3i-^fyf^y is, 

a6 — fi/^y>\ E p C AM, CD9, EE2Mc-k i t amtt-C&Sx 

_htB (is) fciegjossas^Sk 

(17) _hiB (i) ~ (i6) (D^tifai^mmvm^mzzvm&ztiit 

(18) SSEA-1, y*;v^^%m^ p 1-4 ls"rW >\ a 6-^^ 
!)^ % E p C AM, CD9, EE2Mc-k i t^f)^5^bll^5^< 

(19) SSEA-l, ^/l^^^rCM, 0 1 — f >\ a6-^W 
y>% E p C AM, CD 9, EE2S.t;c-ki tJ&S|5H4*Cfc5, _h|E (18) K 

(2 0) KT©IS*^tf, ?E©5«3fi#ife : 

(D6D ^vrmmmmm^mm^ (gdnf) yj&^&mmm&^temm* 
(x@2) ^m^m'\mmm^m^BKmAu ^^K^n^xfMo 

(2 1) £XT<DJM&^&, *^7Wm (tb«) 

(ISD ^yT«l±|^#j^ilB^ (GDNF) Xtt-eo*&^^tf®*Sr 

(X©2) ^i#M4^»^i^tuiAt, ^7M#5IS; 
(X©3) ^^^^E^^lt)#Wg-X^PW^#AU> ^r^^mm (k^ 
B&O Sr^Xflo 

(2 2) ^TOX@^tf s #tgtt#«^S5l5i-5#t: h|*^0$^t2fife : 

(x@d ^yrmmmmm^mm^ (gdnf) x\t^<^>mmm^^mm^ 
(xn2) mm^-m^mm^m^mzMAv, 

(X©3) ^^^^ 7E*H»0^{^AL, =^^t*#> (kh^O £ 
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(34) %&**9fm&&mu &mmmmz.&m-z>$F i t bit^tsi 

(2 3) OTOxm«ra-&\ 4f^^7K©iil^: 

(x@d ^y7»s*#^ti^ (gdnf) xfe^<Di%mm%*?r~&mm%: 

(2 4) »lT©lg^ ^tgtt#«^**i-§#t M>)#(OM3t^^: 
(X$ll) ^yT«S*#^aS^- (GDNF) X^^^^^-a t^AU^r 

(XH3) ^mimfe** 7E^i±ii©^XWftiAl, 

(2 5) |^T©Ig&^> TO«(DM5t^: 

(x@d ^yriiai^tt^isf (gdnf) ju^commm^^^m^ 

(x©2) ^#tgt4#«^TO«^^#^T^u, »»^f 
(2 6) mmmmm^mm^mmx&z, xib (25) miatt©$et^m, 

(27) m^mmwmmK ^Mwmm, m^mm^xxf>hmmm^ ^^>m^ 

fejgfm^VN-f^^fe^, XfS (2 6) ra^o^^o 

(28) ^»«^E^m«-e*>s> xib (25) Kmm^wm^f^o 

(2 9) ^J335^«^#^«-efeS, XIE (2 8) \z.WMi<D$&&2jmo 

(30) #fe«JW, ^yria ty^Knt^M-or^f 

n-^-r h^b^s^biii^svNTtt^fes, xib (29) \mm(D^m 0 

(31) ^atM««rtK^m«T-fes^ xib (25) iz.mm(Dm&jT3&o 

(3 2) ^y7«S*ttg^» (GDNF) Xf«^#^^tf^ ft^ffl 
(3 3) M^^Jk^$IJH^ (LIF) Sr-^tp, XIB (3 2) ^fE*4©m/$#>o 
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(34) mz±&mm&m* (egf) Rnmmimmmm^m^ (bFG 

F) k^-rtlfrfrStt* -blE (3 2) XH: (3 3) ©Vvffr^tE^cD 

aSi-srt^-BrtitffcSo ^»#ffi«»NWi&Srfflv^Mr, i^^tofcfe^fea« 
—(Dmm^m^M-rsh^o a ~ a ©^enc^t, ^To^v^-rn^ 5 o ^ m 

;&3<fc«3S£JM2>£*l/t:v>5 (packed) „ c f^lCfltt^nfcSB^IfitttfilllfiOa 
nn— o^Srgct^C-efcSo 3n^©W^CE S«=*n-HSI£& 

0 2ttM&52fe&^5r^5£^^*:^l'5' KOnetaphase spread) (D5$j$%: 

'J>k< th 2 om&mmmm&tifco esj» ces(i29» n ddY-v^ 

ftljfeE S^SjNBflS (ES-like(ddY)) , DB A/2^*|±I^E SMBJIft (ES-like (DBA)) 
Xt)«DBA/2vt)^S*GSii (GS (DBA) ) a»e>©J£**C*>«„ (%) 

^ft^h^7At?l)5„ (a)iissEA-i, (b) ii^ l-fyxf yy, 

(c) tto6-^^J)y, (d) ^EpCAM, (e) IJCD9, (f) «7 
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^/V^ls-ficm, (g) »EE2, (h) lie-kit <D&mm.&jFlr 0 tifthKitt 

mmm m) mma^mmmm^-^-^mm^mnmm^mtvx^-r. 

(D t * h A m-fe^ 7 A ft— ^#SrJBv>TJIWfe&!fe6 LfcH^-O t * y if 
^3sSr^i- 0 (%) «s (a) 

85.14%. (b) 93. 72%, ( c ) 97. 98%, (d) 96.36%, (e) 99.11% N ( f ) 25. 38%, 
(g) 92.29%, (h) »57.88»T?*>5„ 

ssea-1, (b) ttfl i—f^^y (c) iia6-^fy7^y^ (d) 

f^E p CAM, (e) fiCD9, (f) te^/V^-^^M, (g) {iEE2, (h) 

©IfflJ^CDfiJ-a- (%) -?rtt^, (a) 0.67%, (b) 84.83%, (c) 99.70%, (d) 
99.20%, (e) 99.11%, (f) 1.72%, (g) 92.78%, (h) 64. 14%-CfoSo 
@5fiES «<£>»^®-^— # —(DZm&i&t t: * b if =7 ^ £ o ( a ) 
SSEA-1, (b) te|3 1— f J/^^JJ V, (c) tta6-^fyf^!)^ (d) 
SEpCAM, (e) JiCD9, (f) te^/W^^tgC, (g) «EE2, (h) 

(%) te, ^tl^etU, (a) 96.46%, (b) 99.69%, (c) 97.23%, 
(d) 96.10%, (e) 99.68%, (f) 79.11%, (g) 81.78%, (h) ft 93. 90%t?fc 

J*-?fo& 0 (a) teSSEA-l, (b) \tt *?V^^W&(O^Wk^T<> Ml 
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Mirzy— h*<Dms&<Dm& (%) ^avea-u (a) 0.92%, (b) 

•So 

7^^5o ^$4^f«» w mM\z\ttttftm%M8t&&i-o Ufa*? 

[H 9 teT/Kfc y 7t77x^ — ^!fe6©3te*Sr**rH-cab So ( a ) fc££3§0J3<D 
^^^^^^fetvfc^tgtt^Ji^^a^-, (b) liGSttcap^ 
( c ) liES «(D n n ^^^^f 0 

Ull 0{*RT-PCRO^HT^^t-|lI-C*)So GS« (GS) 
^M3t*-&^J:J9#^fc#M»« (mGS) ©OCT-4, Rex-l s N 
a n o g Rtm P R T (D^m.&^iTo 

01 l»RT-PCR©IMl^iti-efe5o GS» (GS) , ESllffl 
m (ES-l ike) ,&X5ES« (ES) ^f)OcDNA©3^W#l 

19,Meg3IG, Rasgrfl, I g f 2 r&T^P e g 1 Oti<DDMR^ 

mm^^Mt^V^-^T^mt. (CpGs) &r N eHRte#^?VWfcC 
P G s £r^i~ 0 

in i 3 »e sti^M^-t^ y ^^^itr^^-rm^fe^o 
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(A) P5 3/7^7!>hv^X^fe©GSiMt;ESf»(Z)COBRA^ 
t, ES #&3J» JIM $ tlfe B £r 0 0 B t a* U SB<fe $ ^LfcR#K ^T»«a^^fe $ 
tlfCo ^©^|m*5V^, 1 2 0 gf-C'tftE Sf |PIIS(7)^^Ui§^ 0 HICDT 
0^}*^^/WbO#J-a- (%) ^"Tc (B) ^a-^>>^ (Wild Type) WP5 
5 3/>7^Tl>W^ (P53) ^bOESii»(t5, Oct-4at^-h^ 
«©C0BRA^t 0 HloT^^^^/Hb^fiJ-^ (%) Sr^i-o *IHf*o c 

\-m^\^-r 0 u : itmm, c : 

10 HI 1 4 i4E Sil«^*Dft§-f ^tf b ^^(D^fc^llll^foSo 
(A-H) OP 9||BJiSl?©^^til?fe5 0 (A) 8BBlZ.$$tfZ>m?5mim 

(.sfcmmm) £^i-ni-e&5o (b) 70t©cD45 ^itMiis©^ 

^^-TEI-efeS (fe) o iMftP^^T, Gr 1 f#t«^, Ma c 1 |§tt^ 
^P77^XttTe r 1 1 9|^f»ifiL^|g^$^c C&) 0 (C) U^tltz. 

15 ^ - ^^m^^m-vh^o ^ ^ * 4 Fmmmm ($m) t mm & 
m timmtstitc* (d, e) mmm i^^m^m) cD^k^^-rgi^fe^o 

F 1 k - 1 |#i4«(**^4 nmtfflMZtl. CD 3 1 B§'|4 (D) XfiVE* K 
^y>«£ (E) |li!W^«ilBJ^31SU0 6 Bttajglfco (F-H) >bffi(DMk 

&7jk~tm~efoz> 0 f i k - 1 m'&M&nm%i<D 6 pf ^mf 2 01^14 (f) x^c 

20 Tn-I!§tt (G) >M^^bfc 0 (H) AN Pl^tt Ofr) «MLC2 

vStt (^) ^^^i-|Ht?feSo (1) Bt^^^-fe^n-^rt©^ 

-m) ^7^^a^^N^^#^«o^^i-iii-t?fe5 0 mm&5&n 

(DTu j Gitt^^— (J) x f|^7 0 g<DGFAPP^'I4T^ bnf--T h (K) 
25 RXMA.B P ^4^- y dT>Knt-f h (L) Sr^*r o Tuji-tt^ny (^H) 
CXpfcl, THWT u j hV*S ^iWi^^-rz ^ (^f=p) flSffiSILfc (M) 0 

(n> bit(dt9 v-^m^^-rm-vh^o mm^mt^tmmm^u m 

(m) , Wm (n) , ^VX±& (e) jffi*&&^tf 0 (O-Q) P5 3/^T? 
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q) (p) ^t^ffi (q) wm&<Dwn&mwm%^'tm'r*hz> 0 m^mm 

\Z.S3\,^XjEftt£ffim&&T (Q) 0 m& : Cy 3, * ( J -M) ; A 1 e x a F 
5 luor 48 8, 1 (M)„ Xfr— /l^— = 5 0 ^ m (A, D— I % J s K, M) % 
2 0 Aim (C N L) ^ 200ftm (N„ Q) N 1mm (O) 0 

ii5i47n — h*hv -ffi$f<vWM&mirm-ehz> 0 ( a ) n^tfT 4 

hn-/K (b) liTerll9, (c) IJCD4 5, (d)BMacl/ 
Gr 1 (Mi xflfe) O^fclT^^^i-o (a) ~ (d) ±«©Ky^ 

&m^mft&mkvx*:tiseti&rro (a) ~ (d) «k tab©*^ #4^- 

m 1 6 ^»^©fNKSr^i-|gt?fc5„ (A) 12. 5-dpc^ 
15 UV)tTtf«lr/Tt (^PP) o PUKoa^bn— /HEE (^St) "Cfc£ N 

3ter3«*§*t**>ofc„ &H»'HrfeteT-eo«i"c*>5o (b) mo&t^wm 

-fe (fnfe) £^r 0 (d-d 12. 5-dpc^ ^Koftij^iffffi^-rm 
xtbZo mfts&ttZs m (d) , mm (e) > (f) , m (g) , m (# 

20 j&tf) T£|3 (H) (I) T?tW95^feo (J) ^9^^^ 

fc Of AH) o (K) ^^9**o^»Sr^H-ca>5„ T-lfcoHSft: (^P) f* 

e t § ^rxrm ufcio. 5-dpcK c^pp) t $mm&. l 

25 fc 0 flg§£ (^0 "Tftt^3teW«aR**T/Jte**ofeo mife^nt'^^T-f^ 
>TF (PI) t?ffofc (D- I) o ^-fe : EGFP, jjffc (A, B, D-L) ;PI, 
(D-I) o ^^;^-=10 0^m (D-I) , 1mm (J) „ 

mi 7\z**?^yxm&&<ovv%Tx*<rm^R*^ro 
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in 1 8 te^M ^^^^miwmwm^^mumK^mEm^mm^^ 

^P^(D#tgtt^«OM^fe«, ^y7»S*#g^H^ (GDNF) 
$3\,^X S E S^fflJJSXfi#tMtt^5S^^J^M^ (multipotent germline stem cell 

s:mGs«) bw&m&&hz>) w*.&mm. #$t> mm, mmm 

^ t , g E,mmm%w^ tkfc&mtfrt %±xmm&^(Dwmmm<iMh 

mmmmttt, m^m^m-^xcoMm^^ mm&m^ mmm 
mmm. mumm, ttm «mbj&. 7-ry=vt«. i?/vby$B 

*tm«, «^«^> ^Mbutsti^ mm.&mmki,x(Dmti) & 

^ir^mmmmm^^o mm&mmtvx^ w*.wr* ^m^mmm^nmoTdia 

1 germ cell), tttt^« (gonocyte) % (*tM«0 5 

m.mm&t\^x<Dmt)%:#-fz>mfM). tm^mmm (gsw m^mfbtiz 

o &%sWfc3S^X, mmmmm^ 0£L<tt, IS44»«(gonocyteh 

& & »^«xf* g s mmxfo z> o 

G S Mm tfe, ^yt^ntGDNFVW — \Wi^\&%0 ( G D N F XJ« 

o^^o fci&ftmzMM&tifcmB.mmK bioi. Re P rod., voi.69, 

P612-616, 2003 ^|B«c$^tfc^^ J; <9 Ji? ; it$tl,fc|^^«^V^ 5 „ 
mitirZ>Z.b\Z.£V) s m^mm^Wn^^ (M?U^ Biol. Reprod., vol.69, p6 
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12-6I6, 2003 m&mm) c **m«^»*^^j;^^$tt, jfmm<D&mm 

T^J;V\, ^^#«s ^PSS^&V^ frbZ-l^ Biol. Reprod., vol.69, 
P612-616, 2003 KLfEigfc£*VCV^ £ 5^ ±&<DmmmmxMbftK.mmm&? 

v Tmnktemwrn^mmf' (gdnf) n eA^m^ (lif) mvfe&Tx 

mm* mmmmm* mmmm* m^mm^ tmmf&m^&vnzo 
mm^mt uTii s mmmmm^mm^mm^mmrr^mm,mmmm^m 

i^§w^tb^ 0 ^ijx^ mmmmm* ae-^^p^ c-kit, cd 

9^W«MSr^fciiit5 ^ fc3&S"T?#5(^*.Ji, Proc Natl Acad Sci U 
SA, 97, 8346-8351, 2001; Biol. Reprod., vol.70, p70~75, 2004^Sr#fig) o fe 
6 V n tt-^*cX h m<D dye» ^T^M^^WBSSrWHN-S - t h ^mXfo 5 (Devel 
opment, 131, 479-487, 2004#£#J1) 0 

*mwfc&^xm^bth%mmm&fe, m^mx^M* m^m^ti^\ 

£fr~r, mmmm* ^mm^<D\^fixh<>xh^^m^<\-mmmmx^ 

^mmmtvx^ mm* mmm* m* m* m^Mm^xnm&mmm^m 
tfbXhZo mfimmt ltii #™^tt^v^ mm* ^v** 9s>k 

„ ^r/wey h^otfo#m^^^^co^lb^ 
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«^5tM#S^IS^*5V^•r#^|3^$tl,T^ ^!l^f»|4^^ (genital ridge) 
COff^W^^^Pt^^f ^!>^^*3VNT^ 12. 5dpc 
J;^, «^iil3. OdpcKl, &fL<iil3. 5dpc^ i^tu 

<r±i4. 5d P c wt, t<i4i6. 5d PC $x&<Dm*km%&mf z> 

0#) ^v>5c 
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5 3 yf±mmm(Dmm u-r?& s„ 

TP 5 3^J HiP5 Sjt^^fg^JCT-h^feS^, BP^P 5 3jt^ 
^^i-5JE^^tg^+^^-^-e^^V^^^V^V^ x P 5 3 < 
LTV^V^fiL £fcteP 5 3®^^^-f-5lES^afg^^#^V^S^ 

p 5 3^»mi«^ txtt, mz.t£, p 5 sat^^ctR^^js^xtip 5 3* 

60 P 5 3^*tm«fi, P 5 3^<£»$5 (P 5 35t^^«W)^) © 

zmmirzmw wftt& ry^-t^^mn. RNAit^w ( s irna, s 

t RNA, m i RNAf) 0»^OiAfcj;!)Ilt6iJ:^^5 0 P53 

^PJ^*3Vn-C, ^y7»^*tt^» (GDNF) ©i$9?<fc£E\ #85 

#^RS^$ttJfeV^S s y/P-MJ^ (Neurturin) „ ^/V-fe^-f^ (Persephin) N T 

^(Artemin)^(Z)GDNF^-f^^ GDNFl/t^- OP) ^fcteMibl/ 
•fe^— (ig£) ^U-C^yT^JiS^^W^aill^ (GDNF) fci^GDNF 

\-m®^±y°?- m) &wmmmm-tz>m*. gdnfvw- m> *fc 
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GDNFWti^t ^vTmm&mmmmm* (gdnf) tmiSKomm 
5 smmmmm^ (gdnf) (DXy^m-rz^m, m^u^m<D^m\^^ 

Tj^ bfrtl t % fcM%&m : mm<D§m&lMj$ U^it^^M^ir^ 0 GDNF 

yvrmmmmwrnmrnm^ (gdnf) ^i^GDNFiMittiwti 
isu cRet^-fn^t-fit rmmmmmmmm^ (g 

10 DNF) , ^/v-fe 7 w «fc XFTASr 5 ^(D*ai~S v^^/MsiS 1/ 

r^yr«*5f5#^m*H^ (gdnf) ©iSteftMB-rste^j £r±* ^ 

y T«*5l5#gmaH^ (GDNF) (Dv'^/PSHS^I-S ^-fe7°^-^fcf« 
©*tlbi>*fe^-K:StU ^y7«A*ttg*W (GDNF) £|?3*mc#J3 

rGDNFwt^-j ^yr»s*tt®tB^ (gdnf) 

GDNFii^oi^ii, i-^^-fe, yvrmffoteimm^mm* (gdnf) 

^tcUGDNFmi^mO^^i~/^Bm^mm^^M^ir^ 0 rGDNFl/ 

•fc^—j iim #ku ^yrjiTOftsettjB^tH^ (gdnf) *fc«GD 

20 NFi»0^»I^tt^t^^--Cfc5 c R e t l>*fe^— isl/2c*t 
fGDNFi|]kt^-j (GDNF) * 

feH:GDNF«fb#*©v^/vSreaiU*:v^s % ^y T«**#fe^HT- (G 
DNF) ^ fcttGD N Ff f b-a-tKDi/^t/l'^ltS SrfiHtfl^"* 1/ 

25 -fe^— Sr«!*^S 0 wy/^GDNF7r5 

y-kt^-a : s (GFRa) if^tb^ Wr^ — "Cfe^o ^tlbtfUfe, 
^yT«*5f5#^^H^ (GDNF) % ^Hr^^^, 771^ $ ^*3J;TJV/V- 
Y y XDiy ^"^/WhjS 37° ^ — ^-^-{^ (signaling receptor complex) ^Rtf^i - 
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5 D ^77^ V— ©Vt^ittft4^^ (GFRo 1 — 4) (Jing, S. , 
et al. , Cell, 85, 9-10 (1996) ; Jing, S. Q. , et al. , J. Biol. Chem. , 272, 3 
3111-33117 (1997) ; Trean or, J. J. , et al. , Nature, 382, 80-83 (1996) ; Sub 
anto, P., et al. , Human Molecular Genetics, 6, 1267-1273 (1997)) ^HEftlt*^ 

*5 itKc r e t mmu^'*VK~ethz> 0 

dnf) Xttt©iWS*©|jlSH; ^^o^^J;«9#M4#«^atb#S 
ttfflfc^3V>TW!:|®eStbJteV^ IfO. 0 5 n g/m 1 ~1 O Omg/m 1 , 
10 0g£.rfO. 5ng/ml~100fig/ml, ^IKfiO. 5ng/ml~10 
At g/ml, J: i^tb< fc£0. 5 ng/ml~l m g/ml, Hfc0£L<teO. 
5~200ng/ml, V^-t 5 «9 ^f* U< «0 . 5~5 0 ng/ml, *&#£L 
< fi 2 ~ 2 0 ng/ml -T?fc5 0 

*»MoJet*^fe^^:33V^■CfflV^fe4^SWiIW:^ HmSjfclWMFH^ (LIF) £ 

15 ^frr £3S#f£UV\, 

*mm(Dwmj?m^&^x, EmaMmmm* a i f) ^^^^^tb^^ 

fcRRfeStufeV^ ilS 1 0 ~ 1 0 6 units/m 1 % 1 O ~ 1 O 5 units/m 1 N 

0* L<I410 2 ~10 4 units/mU «t 5 U< « 3X10 2 ~ 5X10 3 units/ml 
20 T?&>5 0 

(EGF) ^^S'|4»i^«^H^ (b FGF) <D'pt£< k*>^"rtlt>\ «t 

!J»*U<W:W*'Srgtfo 
^MoSSt^Sfe^v^ JtgQ&Uf&jfcftH^ (EGF) ^W^^S^ 

#S«^£tbftV^ j£ftX&0. 0 5 n g/m 1-10 Omg/ml, WttfO. 
5 n g/m 1 ~1 0 0 n g/m 1 x £p:i=U< teO. 5 n g/m 1 ~1 0 g/m 1 , 
J; 9 &ti b < 0 . 5ng/ml~lj^g/mU II^KiiO. 5~200 
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ng/ml, V^o-:&5«tD»*U<r±0. 5~5 0 ng/ml, *t>£f l£ L< 2 ~ 3 
0 ng/ml T?#>5 0 

^PJ^5^^^*3VN-C, ^'|«^»«^H^ (b FGF) ^mm^\Z 

H^^T^M^tlftV^ 3l3t$t^O. 0 5 n g/m 1—10 Omg/ml, 
M)tf£ 0 . 5 n g /m l~100/ig /m 1 „ 0^ b < f± 0 . 5 n g /m. 1 ~ 1 0 
ix g/ml, £<90;i;b< &0. 5n g/ml~l # g/mK HtoS 1 * U< 0 . 
5~200ng/ml, V^o^r 5 J: 9 0* b< J30 . 5~5 0 ng/ml N jj|t>0*L- 
<tt2~20 ng/ml-efe^ 0 

DNF) N ^ifiL^WJH^ (LIF) . ±mmj&Mmi L (EOF) 

mmmj&Mm? (b fgf) ^) mmm^(D-h(D s ^^<\-±±^(Dm%m 

T«S5f5#^*H^ (GDNF) tLtlt Mfcff, t hJtO^yb (W 

0 9 3/0 6 1 1 6-^-/^:7 h) „ ^r>^ (fiJ^L^Gene 203, 2, 149-157, 19 
97#M)^^yT«^5fe#^*H^ (GDNF) W!l^£tt6o 

fijii^Hi 1 (LIF) i ttit, fjtfl U 1-502985 ^r#) , 

^r>^ (#|fisp 1-502985 -*§-<£#) „ fc^i? (#PS¥ 4-502554 #^#) % ^> (# 
W¥ 4-502554 ^#R) , (#^8-154681-^^) f^fiMPIfi^- (L 

1 F) flS0!I^£;ft,5„ 

±mm^^m : f- (EGF) ^UT^I, fclfctf, ^r?;* ($J>U3Nature, 257, 3 
25-327, 1975 #§0 , t b (^llx.^Proc Natl Acad Sci USA, 88, 415, 1991 0M) 

*$<D±mm)&Mm^' (egf) 
mMm^mmrfcMm^ (b f g f) ttx^ tfbFGF mz. 

J3c Endocrine Rev. , 8, 95, 1987 s ^>bFGF (Mx.k£Proc. Natl. Acad. 
Sci. USA, 81, 6963, 1984 #PJ , v^^bFGF (#[|;UiDev. Biol., 138, 454- 
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463, 1990 #M) „ 7 5* fbFGF (Mxi^Biochem. Biophys. Res. Commun. , 157, 
256-263, 1988 #JR0 ^S^9^§ttS 0 

if) . 7?^^K *5J:m^«$tifc-^tte>0«|^§r^ 0 *fc, _hi£© 

gg^* ix^^lf JH*5tt5#Ax ffiftXtt^§W7$ SWKOmi&ft 1 ~ 2 O 
fin, ^Util-IOR i50*t<f±l-5R *t>0*L<l41Xf±2ii 
10 T?fc5. 

< fit, 70%«_h, «t V< ti 80%J^_b, $ btC&tz U< 90%^_h, 

;£L<te 95%^Jh-efe5-^^#^i-^ 0 tTO'!*^]^ (%) te> (Atlas of Pro 
tein Sequence and Structure v. 5, p. 124, National Biochemical Research Found 
15 ation, Washington, D.C. (1972) ) fcflBft£ tlX\t^5 b& 9 ^ ffi?O0>S3'll«rJ|W~5 

itmz. ioo r ^ swt&*¥K4m<D*e* 5 ^i-^ia^j^ 
mm<Dm& (%) £b-cjrm£;3t5 0 £fc sF^©r$y«E^«r^prs_LiE# 

1/ hh<D^ b V b^#~F^*3«-^W^y ->a 

-LIB* h y V^xyh^i LTtt> ^J^Lf^iJ-^^Vy^ (Sambrook, J. ) CD 
25 r^JJi^j:^3»tS^n — ^Jft^f-O^S^ (Expression of cloned genes in E. col 
i) (Molecular Cloning : A laboratory manual (1989) ) Cold Spring harbor Lab 
oratory Press, New York, USA, 9. 47-9. 62 JkXF 11. 45-11. 61J ^fBic £ ^fc^ 
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^^4#«^cD^«cD^a^V^^ LIF, EGF, bFGFf©f^ 
5 ^-ft^*., ^P^(D^5t^^*5V^, L I F, EGF N b F G F^^tf^*§r 

l i f fem^&mk&mffa(D5fcwkytm<D mwK^ e g frif b f g f \sm%. 

Jfe£jh,jfcV\&S % #!jx.fc£DMEM, EMEM, RPMI-1 640, ck -MEM, F 
- 1 2, F-10, M- 19 9, HAM, ATCC — CRCM3 0, DM- 160, 
DM- 2 0 1, BME, S FM— 101, Fischer, McCoy' s 5 A, 
Leibovitz's L-15 , RITC80 — 7, HF-C1, MCDB 
15 10 7, NCTC135,Waymouth' s MB75 2/1, StemPr 
o-3 4 SFM4fr&S#tf £>*b5 0 E S»ftffl#tKi§tlfcJti^i 

fit* M^/b^i^ ^v-y^, , (Wi«HEP 

ESf), (^JxLf^StemPro-Nutrient Supplement^) t>tbZ> 0 
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-efeSo £fcJk?fOf^#$&# Knockout Serum Replacement (KSR) (Invi 

5 trogen^fcSSD ^V^tiV\ jfiLi*©*£f4, <©^Sfefc <fc 5 #tl§'l^[8 

l&Sr5Bfib#*OTfc*5VNr^fc|R3feSfw&V^, jMT % O. 1-30 (v/v) % 

7^-^-jB8iiar±ifl^j©^fe, «x.tfMi ctf^awso Mm^BW 

mmx& k>, ^t<!^3 7 °cmm £ nz>o c o a «^raafln& 1 ~ 1 o %ots 
b-t?& >9 „ u< f» 5 %wij^$4x5 0 s^fiffl^ 7 0 ~ 1 o 0 %<Dmmx 

20 & ^ , u<f^ 95-100 £ tlZ> 0 
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^•t^mm^^) m<Dmmmmm&~jmrrz (0— <omm) 0 
3<Dmm~) o mmfcmft&mvMirz. tx, ¥tw©#:»i4i«ts 0 

5 ix.«2~5 0 1-1/4 (^^^*3V n-C U < fc£ 1 ~ 

«©^r^^i LTfi, FJilf2~5 BHaPB> 1/4~1/1 0^rW^!j^$tL^ o 
CDftm<7> =*V~—&Mj$iTZ> 0 ~jj<7)=ixi~—^ (intercellular brid 

ge) tmmm^oxuiedmmm^x x> mmn t>tbz>mm%mhx$5 v s ^^Gsii 

JS©ap^ t ^ 5o jfajjvy^n-—^ XVWKWfrj&lzth (packed), ESllJS 

©na^— commtm^xmu^t^m^i^x^v) x rw^^^^t^ 
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5 wmimMmz.mimmx&<o , itiTtGs»©np^^/^y-;n; 0 
M&m^x*>jz^dK wk<om^(omM^ m%mz.m<^tfxm^x-h&\\ ^ 

mmBfe±5&<D^ h*4> (^vrmmmmrm^mm^- (gdnf) xf« 
(ommrn, us&^mmws- (lif) % ±mmm&m^ (egf) h iMM'imm 

mm&fc&m^ (bFGF) ) Sr&*fc<TfcJ:v^ ^*U<fiejfc^$iJH^- 

(LIF) £_h3£ £ IH^OD^-C^tfo 

±-teA^^^^i4#5jfi^o^m^ 0i£b<teo. i~5 (v/v) %-efe«9, ct 

^f^ixrao. 3-3 (v/v) %x&& 0 mt&B^K^thmzfiLm&m&fe, 
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£?£U<te2~30 (v/v) «t«9 0*L<W:l 0 — 2 0 (v/v) % 

5 temPro-34 S FMf) "Cfc 19 ^iB©S?^ii±E S 

#^^b^fcv^^ m^l^v^^o^, 0— <na^m<omttt^ io~i20H 

10 0fl<«14~4O0f-e^6 o 

i^A§r^B^mUfcilL#^4~4 0 B|HK J#*B^^y TUMSlil 
^W^j^H^ (GDNF) XJ±^<D^#J^_h^om^-e^&Pbfc^^J4fe^ 

15 ^»©#^T^To t^iv^o 

(DigifeBaSjiV^jft^o 
20 :*»W©3R3£^fc<fc»m&J^ ETFK 

(o^m^w^-^M. -^mfimM^M^— t uxf*. ssea-i (es« 

25 (ES^.t5GS«^— ) , E p CAM (E S «WltM« (spermato 

gonia)^~#— ) N CD 9 (E S ^Wltim^^— % E E 2 CitJSC&B 

m^-fJ-) > c-kit (^bbfcW^«^-^-) hfo%>« 
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mS^Vhthi^ SSEA-l, 7t^v^||^ & 1 -RXFa 6 — < ^T^V 
E p C AM, CD9, E E 2 c-kit ib & bil^ttS < t h V vffrb 

5 kit xmie. b< «i»l4^fc5o GS»S S E A- 1 ^7^-;^vyti^§ 

tt-efe s <d-c\ Jmm^mitxmz- £ ^ # ^ a &mm$mm-±G s mm* & mm 
$mmm%, Esmi^tmm^T/^vy^-^T^— WHM*t?*>s„ — ^\ g 

fcSV^f^ — ^56IS,K£fr (reverse transcription polymerase cha 
in reaction: RT-PCR)^cl iot, #M^«fc#M^{-^UTVN63ftfe^ 

xhti&, &M&t$mmzmmf&fc&m,v~x^zmm?'L itit oct-4, r 

ex — 1 , Nanog, Cr ipto, EEa s, UTF1, ZFP57, Esg 
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#m^£ynbth%&mm£M&fe, Oct-4, Rex-1, Nanog, Cr 
ipto, ERa UTF 1, ZFP 5 7 &t*E s g - 1 a>bfc5S£&»fe®K£ft, 

^^DNAff©DMROl»^fe#:^^xy>>y^ (Development, 
vol.129, pl807-1817, 2002) ^COBRA (Nucl. Acid. Res., vol.25, p2532-25 
34, 1997) miZkV), m%&(D^^y^^^i?s*# — >'&ffitif~fZ>Z.b\z£<>X 

io ^mm^m^m^x^^hnitmm^^m^^wvx^^^^mv, & 

hmMX*$bZ> I g f 2 r^t^P e g 1 0<^DMRtefa£^;^/Wfc£;ftTl^^ 
15 ^fc, ^hlg^fe^Hl 9Me g 3 I GODMRft, GSiSJS 

(D&mvm%m<Dm*kfcm\ x^-o-zfv yhm*& (hi 9, Me g 3 i g, r 

a s g f r 1^) tfclt^DMR©^ f /H^iSftiT L#5 C 

Oct - 4mM<DDMR(Di&^ f«l (#Jx.f3V ^VWbJM tU2 
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mm^Ty h—?%M}$irz>~b&x%, airy h rtiai3o <D&m% \^ 
e>*ts^ffittw*iuigiw:G s mm t mmm®\ isth& Q 

mmwmmz.xmmir& ^b^x^o, *%mmm^^k-tz> 0 
20 tp%mmm&b^x^ mzmfezti^^K m%.& fiiMmM& mskj^mm 

mmm > mm, immm, mmm, mmmm. ■wmmmm, ^mmmmm^m 
\fbtiz> 0 0^u<f*. ^mmkmwm, sbmmmK %jmmm& bk^ftfcmm 
m) xfe>bffim%&xhz>o 
25 ±mshmmm^ti,xn, m^m^^\^K ^m^^mm (^i^cd4 
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±tet>mm&k Ltli, MxJiMF 2 0 B§tt$BJ8&#, c T n — I 
'kBlj&«i: bTteANP|?§tt«^ -L^It LTSMLC2 v|§tt«^ _h 
WBPW^« (jfiLW^M^) iLTfl Mi«CD3 1 VE^K^ 

^=a — t*Ufc:/i>— h^tejarj-Sitfcl (M XL ^ Blood, vol.93, pl253-1263, 1999 
^#JR0 ^ ^^flfe^-eO^^CDevelopmen-t, vol 125, pl747-1757, 

io 1998) % ^mmffis&frimm-m ? << — ^ — awra m*-\z o p 9 ^©^ b * - 

-^?M£) £cD*;fc§# (Proc. Natl. Acad. Sci. USA, vol. 100, p4018-4023, 2003; 
Exp. Hematol. , vol.22, p979~984; Science, vol.272, T22-724, 1996; Blood, v 
ol. 93, pl253-1263, 1999; Development, vol 125, pl74T-1757, 1998 Jfe if 

mm&ftimmm? J-?-mifobM%mirZ> rproc. Natl. Acad. Sci. 

USA, vol.100, p4018-4023, 2003J „ TExp. Hematol., vol.22, p979~984j , TSc 
ience, vol.272, 722-724, 1996J ^0M) = W*.tfrr V^.(DW&\a^ ^#tg'|4 

m&-mLimmifa~>(Dftfc&mmu mvae&&m*.&*> e c am- 1 &§t£«, 

^Biiaf*^^/^-fe/H3—^^if6cfi-t?j§^$^Tt>«j:V> (Development, vol 125, pl747 
25 -1757, 1998) „ 

f^ffi7^^HWiafc*d8iH"5 (#J;t?£Proc. Natl. Acad. Sci. USA, vol.10 
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0, p4018-4023, 2003 m^M) o *V>W^ W^-^**©*^^ ^#3Bt§#NlB 

10 i^^f ( f^ti5o 

15 HMglfcW , ty^FPt^b (m.^BPHH4*WI&fc2f) . T^bof^ 
h (mriGFAPHM4*UIfi«t) ^Wbti5. 

^.f^N2B27±§ffi) ^m^^^9^^—hy o ^—h±x(Dmmm^mf btiz w 

20 Nature Biotechnology, vol.21, 183-186, 2003 ^r#jfj 0 

&fc£, >f y (Proc Natl Acad Sci USA, 97, 11307-113 

12) m&mfbfoZo 
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* v- K 4: # Vfl&fPiLit T /l^ ^ V Srg-^ S i? As* — (DIA-IATRON *±M) 
5 e$<o £ ^ftlO^^^fflm^^ mWUfi*- &$) U - 8 0 2 0 0 °C, £P 

* u< «- 1 9 6X: mimmw <D0^xmm^^mr^ o 

10 M (DMEM/FCS) ^fflV^Xff 5 £ t i>*t*% Z> 0 Mrft&HZ.^ UW.fflZ.mg'?' 

mfovxm&vtz.^ mmmmmm-rz> 0 

15 ^w<D5et^ti:«j:9#fe^#imt$p^ia«, mm\z-t>fr<ox^ &-mm& 
mm vfcymxmmir % zk&x%z>(Dx\ s fcte%i<Djjmx\ ^m&m&mmm 

20 ^mm^wm^m^x v nhtit^-mmmm^(Di&^mA<D^m t 
mmz.mA-r%o ^^-am ^^k^^^ eMvv*-^*— 

^./w<xt>^/v.x. Ty*JM¥V^^x s /Vv^^^ 
DEAE 5* ^ h 9 ^fe, ^ h n ^ g £ fcte y *K:7 ;c ^> 3 
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acZ (fl-^^ bv^— .cat (^P7iN7x^3w- ; v7tf;V 

ftp* yty^RNA^Mti*<t5rif(aot, a&fc&icai^&flfc 

^#^(D3t^COD N A±fo% V ^li^©»D N AlB^J^n — t LfclHf > 
D N Aia^iJ&^-r -r- £ Ufc P C Rfe^ J; «9 fl?#f U Ufc# 
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(Marth, J. D. (1996) Clin. Invest. 97:1 
999 — 2002; Wagner, K. U. b (1997) Nucleic 
Acids Res. 25 : 43 23-4330) „ 

^m&^m&m\mimmzMm~rz> r t &x%, ^m&mtmmm&m^x&nte 
mmmm, wm (t h^imo m*§m-rz^b&x%z> 0 ^fc±m<Dj?m 

io mm, mm (t h&mo m&wmir%^b&x%z> 0 
is m m^wmmmm) &mtrzz.k&-e%z> 0 

JKmW (jfoWft^BJ^) ^^b^^TS^fe (Development, vol.125, 1747-1757, 
20 1998) N ES«^#^«^^k$*^^(Neuron, vol.28, 31-40, 2000). 
E S%®ti&&'&0Mm^Mk£ltZ>j3&: (Development, vol.125, 2915-2923, 1998), 
ESmm^^^V lsW&MBX&~* 4Mb§*S^fe (Proc Natl Acad Sci USA, 97, 1 
1307-11312, 2000) , E SUia^^ii^lWMft^f (WOO 1/0 8 

8 10 of/^yyvy h) , ESlSJfioiM (oz^y^ k#?V) Sprite 

iMu&i. ¥?W3s»wa, >£>$mu yyT$m, wmm. ±B&m. * 

7 / K ^7^yf^h ^Mati-5*-fe(Reprod. Fertil. Dev. , 10, 31, 1998) m 
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5^i^t§5„ 3^VM2 % Proc Natl Acad Sci USA, vol.100, pll457-11462, 2003 
^Nature, vol. 427, pl48-154, 2004 ^|E^$^bfc^iC j: «9 . 

#ClC, ^i=^^ 7E^t±ltl©f tXttif tfAt, ^^S}^ (tf» 
U W (Fl) Wo^^fe^^#f^#«^5fejt^^f^i-§M*§r5S 
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mm&fc&?m-&mm&WM&Z>Z.b (Proc. Natl. Acad. Sci. USA, vol. 

90, p8424-8428, 1993) „ 4mfcmte&fc^<D&mz&vm^&m,mk-£-& j & 
*&mn, ^vrmmmmm^mm^- (gdnf) x^^mm^ 

^^la^fi, H^SlfiL^^JH?- (LIF) £2$ffi3fe5„ 
£fc, MS#BfcIfife<fcte, 30£i:&^J§&&ftH^- (EGF) ^m»l4^i^lSJ3M 
450^ (bFGF) 04>&< i: fcvvfftJK f*t<f^T^ri^-et5 o 
^gsm^ra, Hfc^S^^fP^^ttsm^ flS^J^ B&J0?*!U £rfe#J, 
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y Klu^lt Wfc b 7 y^v?xn ?/ ^ v r>^^C 5 7BL6/Tg 1 4 (act 
-EGFP-OsbyOl) Q^T Green mice iPf^ri:^^) (7ClS7v^^i$±j:«9^ 
m (Dm &fp O~8 0i) *bS^ $ tWb 0 £ CD Green mice ItEGFP Mfc 

ttmm&fci£x<Dmm>mzL%5\,^xmmLx^z>(DX\ EGFPot^w^ 

l&Oj&MDfi^Cl^Vvrtel CR^y^^7^^K©P 5 3^-^!7^ (One 
ogene, vol.8, p3313~3322, 1993) (DWx&ftfrh, WMMWUMZfafc* 

20 m~h, -^!7^0ffim^ffiU PBS^^eH^^U lmg/mlaW 

— £ da) sr^t?^^.*^^ 3 7 < cmT3iLiWibJ&*5fci s^-w^r^a 

*UfcfK 1. 4mg/ml DNase^tfO. 2 5%MJ/^tfJt3 7t 

fc 0 n ttSr 20-30m m<D7M n ^ y fcal bT*ffifl3fW&»«:Bfc* U 6 
0 0 X g ^5^W3iibUT»ilMWia*lBllRb^ 
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if^^>-^- h zfrtcmmmmT'^-hfcmsrztiK. (2xio s n 

J3&/3. 8 cm 2 ) 0 ^mWti&fBtDm^MZs SteroProl^y^h (Invitrogen 
*fc$£) N 25/ig/ml 4^^V^, lOO/zg/ml Y=7^^7 >\ 6 
OjulVI r/M^iA 3 0nM -fel/^^-hy 6mg/ml D- (+) 

5 3 0Mg/ml t>lf^ 1/jl/ml DL-?L^(v^"V 

ItSD % 5mg/ml (ICN /*>f ^ 5*>f 3>M±M) ^ 2m 

M L-^/V^^ 5X10- 5 M 2-*/P%-?h^* J— /K MEM#i&?Rtr 
^^^^^ (Invitrogen }±$<0 N 10 _4 M T^/Vtf^, lOjitg/ml d 
30ng/ml P—^X h^v 5 ^"— /K 60ng/ml 
10 7P> (iX^V%h^) N 20ng/ml ^^_h£d»?fcftH^ (EGF : Becto 
n Dickinson #M) , 1 0 n g /m 1 ^'tti^i^^ftH^ ( b F G F : Bee 
ton Dickinson $M) , 1 O 3 units/ml ESGRO ^Jk^WJI^^ : L I 

F, Invitrogen #M) , lOng/ml |@$|>L^ ;y h GDNF (R&D^rA 

x$t» N i (v/v) %^i/jiMTJfiL?t (jrh ^-r^-f-^^^%h^) 

15 ^^U^c StemPro-34 SFM (Invitrogen #M) bfc G $BJiftJ3 5 %(D~ mtBM^ 

^M^X\ 3 7°c-e,W^^o 

2 i/- h ft $ ^f Co lift $ fotcmmu i Mum^ lt/ i>- h <z> 

20 ^HJi^^h y ^^®^J;oT^-m$tv, 5~1 4 BI^Rf (rof^PS^D I V£ 

^^^i^foS) ^{^(DfTbV^a^W— b (X1~X1/2#|R) 
$tt^ci 0 =n=-« s 1^)10 P-C^^^^^^b, «{W«ft$^c (X 

c 2^@^§vN{i3Sg©iift^b, munarsw h^^c^Rgtkffc 
&fat^vxmmmgmM (mef> -ch^^ 2-50^ 

25 l/2#$^ ^O^l^^ l/4^^^RC0ffUV^MEF^Iift$ttfc o J£^ N fig 

S^^LfcE S«^^n^— ^ 2~5 #m^l/4:frhl/l O #^<Dff bV^M 
EF-^lift^^Co 
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ESWnn^-Offlm fflllferdU MtliUTl 5 (v/v)%FCS, 
0. lmM 1 0 3 units/ml ©ESGRO 

jfaJSMFBT- (leukemia inhibitory factor) „ 4^^hvtf^#M) IkXPl On 
g/ml BMTL^y fGDNF (R&D^rAX|h® &Mbfc^7W<s> 

5 &m<i - ^/i-mMfcxmm £ ^fc 0 

^©iHtu«ttftHMt bt 1 5 (v/v) %FCS, 0. lmM 2-* 
/V-frzf Y^r-P J — /K 0 3 units/ml CDE SGRO (-^^ fiifiL^Pl^H^- (1 

eukemia inhibitory factor) > 4 hv^f^ftM) %W)U Ufc^/W^ =*gfc^f 

lo — ^twc^-a*. Esafifap^M, mmzmmmmt 

UT15 (v/v) %FCS, 0. 05mM 2 - ^ /Kfc :/ f 7 — /K RTfl 
0 3 units/ml ©ESGRO(vi>^ gjfiL^ia^H?- (leukemia inhibitory factor) , 

15 m^m^ h e Gmm^mm-r^ tern-, m&ommz 20n g /mi tbb 

F G F (^ V If b o ^V^fcffiO 3>Kfc*f?5 U «}2 S 1 4 - m 2 2 0 CfcHfck^ # 

^f**tm±^<^fcfe^, 3~8 5H*fa>P 5 3^iv^H(D2X 1 0 7 flH<£>&BJ3£ 
^JlV^;H, ^CCD9^Lf^j:«9ltI^#«^ (Biol. Reprod., vol.70, p70-75, 2 
20 004) (3ifBgc$tbfci;5(-lH]it5l^^ 5S*R^tt^fflJ3^-e^^->'3-b7 B l/-h_h^ 
^ffi^tL^c (3X10 5 f«/9. 5cm 2 ) 0 G S%m&=iv^—%:^4 ? 
l>— v-3^^j;!9 t'y^Ty/U MM<D it #> E F L fc Q 

25 }#§|«teO P97^ — y-®_h^ri^ $ tl, 

lffl$3<D;$HbJ3:f£^ (Science, vol.272, p722~724, 1996, Development, vol 125, p 
1747-1757, 1998 % Proc. Natl. Acad. Sci. USA, vol.100, p4018-4023, 2003, Bio 
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od, vol. 93, pl253-1263, 1999^) (DM Q MM £ tlft> fMbfcm^bfrlt&XW 

mmM&(D4 ^^hv^&tf%skm&mm^<Dftimm^ (science, voi.272, 

P722-724, 1996)<OflHJft|Cl|£o"C^afe§n/to 1P^ ^if*»MOP9^bP- 
^fds — §|5©f^i^^*5V^-Cf^ (Development, vol 125, pl747~1757, 1998) CDfS 

i#H*Blf&©> (Proc. Natl. Acad. 

10 Sci. USA, vol.100, p4018-4023, 2003) <DWM\^oX^M^tlft. 0 HP*?, 

^HMS&\ S C F ©#&T\ OP97bP y ^ — Jf— _k~&gmirZ> Z.hKXV, 

oc. Natl. Acad. Sci. USA, vol.100, p4018-4023, 2003)<D%3Mt,\CfeoX^fo£tl 
15 fc 0 BP*>, ^^i§*«^0 P9^fn-?7xf — ±K&^xmmirZ> Zkfo 

x v , m^^^rfnMmfrm&^Wk&mm u sptupEc am- i &§'i4«& y 

2B2 7^i»\ (Nature Biotechnology, vol.21, pl83-186, 2003) (D^dM 

i^oxmmts tbfro mt>, mmmmmm^, N2B2 7^ o. 
^=t—hmm^y°y^^^y°^—h^o. 5-1. 5 x io 4 /cm 2 ©i 
25 mxm&L,fco -mm\-± 2 a u v n t> © t ^ifc 0 n 2 b 2 7 2 

(2 5g/ml VS'st U >\ lOOg/ml h 9^:7^ y ^ 6ng 

/ml ^u^fny, 16g/ml T'b^ 3 0 nM -fel/ytthy 
* A&tf 5 0 g /m 1 ? VjfeffiT/V^ 5 ^7 7 * V a >- V (Gibco tfcJB) ) ^» 
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tfcDMEM/F 1 2 (Sigma *fcg!D t B 2 7 Ufc Neurobasal (*{£ Gi 

bco*±$D t©l : 1©MM5 0 

E s*PWS£ trii, 1 2 9 s v j ^?*gi3fe<£>fc<E>3r/Bv^ 0 

5 (Jl^bTVN5D3 ESlfflfi (*BBc*^WIflW±±0i^lf : Gene, vol. 108, pl93 

-200, 1991) &m^t,ti>it 0 e sfflfat^mtftten sm^rnvmsstitto 

10 fCo 

— ^Cfetf* i: LTIi N 7 5^^ EpCAM (G8. 8) N ? y^i SSEA-1 (MC-480) „ -sr ? Xtft 
j^li^S^^^SCsarcomeric protein) (MF20) (^^M^Z^^V H w 
T-f^-!7^) , 7i/ h^^^^^-/^^>-(Forssman)^T:JE (Ml/87), ^yh^Lfc 
b a 6 — T ls*rt?3 ^(CD49f) (GoH3). If^^^^A^^— fet^ y h j3 1 

15 ]J >- (CD29) (Ha2/5) % y h£v^ !7^< C D 9 (KMC8) „ A P y htn, 

-^■7^ c-kit (CD117) (2B8) x 9 y Yifc^V^C D 3 1 (MEC13. 3) , P Rffi&V y 
•7^Terll9 (Ter-119K \f^T^^\\^7y f^^Ma c 1 (Ml/70), tf^" 
fy^7 7 b£v^<7*G r 1 (RB6-8C5), 9y b^vr>^VE-* K-^JJ ^(11D4. 1), 
APC^y ^^7CD4 5 (30-F11) (BD/^Wxy7|ig) , ?y 

20 b^LTDA^(EE2) t*:BE^W^I*± £ 5 «tft) > APC^77^^F 
1 k - 1 (Avasl2 a 1) (SBfflWItfcfcJ; 9 «*0 x !7^<M h n 1 

(cTn-i) W-z/??;V7,s^ z?—#M) , h^^y||2v 

(MLC2v) (7V^^/M^?^XtD > ^^t^-^^IH^M; VXffl 
W.-^rf=f- K (atrial natriuretic peptide; ANP) (^n b^M^^^ 
25 i/gyH!), ^!7^t h^^y Xt^4^^°i7®(MBP)(Pm43), !7^=3f^y 
TJWit£BM4*V/^flI (glial fibrillary acidic protein; GFAP), ^i^=¥^!7 
7^^n^t Kd^>7- ^(THh -^^^^Lt b/3-^^^y^I I I (Tuj)(SDL. 
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3D10) (Is^ftM) , ^LMAP2W^^o-t/«, ^Vxffi*$-^>m 
^y^n— ^TMjm (MF2 O) tm^lbfofco 

A P Ct&&Y*?&& V M g G (Cedarlane *±S£) s A P C b T tf 

>- (BD/MW^^|±i) , A 1 e x a Fluor48 S^^^r^^ 
5 ^IgG, Alexa F 1 u o r 64 7^t^7 7 M gM, Al e x a F 
1 u o r 6 3 3^^=¥£v^!7^ I gM (^ei>^r^ ^n— ^%fcM) , Cy 3^ 
^o/%^IgG, Cy3Mn/W^rIgG, ALP^L<}^-^ 
i/jf— ^^n/^v^* i g g n ALP^n^^l^ I g G (S^f^yW 
A/y ^#M) , ALP^!)t^t^ I g G #—9^9 h V -X£h 

10 $SD XteALP^iT^^S' M gG (^^=t^±M) ^-^f^l/rj^ib 
ttfc D 

IffllS^-feMH* (Proc Natl Acad Sci USA, vol. 96, p5504-5509, 1999) (Df3fc 
\Z.$£-oXMM£frlf-o M&feF ACS-Calibur i/X^A. (BD/^W^^t 

15 ^ ^ If h n -C^{B$*f«ISIJiSw^^»^f*, jgppift ft^n b n — /v£r^ 
V^§fe&fe£*Lfco fipypiJja?r4%^7^AT;vft K (PBS ^p) -T?@5feU — ifcjfc 
flc-C^HffiL, iftJJlCOM^&Cy 3^^•^^^fc-^#:^fflV^TR^m^bfCo 
ALPXfiDAB^f^ V E C T O R7;^ U 7 1 ^ 7 r Sf^f 5/ NX 

20 ;H:fot, ^rtt-^ti^t^fco 

T/^y -7*7^7 T^— if^-fe^ (Nature, vol.352, 809-811, 1991 ; Cell, vo 
1.44, 831-838, 1986) <D|E^^^oT|^fe$^Lfc 0 

$ tb^mj^fi i o % pp'i&^w^/w y ^-vmfe & tt, ^ ^ y ^ ^Jt^^s^s & § 
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(B^SLC) ls*/K°^:/h<Dm^fa^WimW&M\sX&A£*Lfc (Biol. Repro 
d., vol.68, 167-173, 2003) 0 

C57BL/6v^03.5 dpc J0MS<D#J® (blastocoel) rt(ul0^bl5 
m<D Green mice S5fe(D^§nfcM^ ^^ilt!j^-f ^ U—f — ^m 

V>TaA£#Wfc (Development, vol.121, 2397-2405, 1995) 0 2. 5dpc (D 

10 I C RMiv ^<D#FWXte^i^ mSEAO 0 MM^frfco ffi7 0 %<om 

mmXm^ ESlMfr&A^CD^ y ;*\A<D#Jl^£m^^O^(germline t 
ransmission) ^^#^^^1~IE^#:'|4^^ (euploid karyotype) &®kWL-X^ti 0 

4 {gf£Kl§il^ 7 2 «!35tt ^300 mM^ h -/V^f^S^ 
/i^ (2500V/cm 10ju#) <^3M-f-5 r. £ ^£oT«MIl!#£ii:fc^ £ 
15 Na gyfe^illLfc^fe (Proc. Natl. Acad. Sci. USA, vol.90, p8424 

-8428, 1993) trJlV vrffr$£;fafco 

12.5 dpc(DlM^^^^mU UV3 1 6TM^^^V^-Cil^Lfc 0 £fc, 
^^M^#^te4%/^^/K^T/^t: K^'Cg^U, Tissue-Tek OCT compound 

20 ^^fc^i/v_^^dr^-^^0^) ^v^T Green mice «©EGFP©f)fc 

ifSif^BDF l^#i^BJlS§rfflV^|S^C>3i!9tffc>tt^: (Development, vol.12 
25 1, p2397-2405, 1995) 0 I5«J0*O§g P ^A£*bfc 0 
(RT-PCR) 

RT-PCRICi^O c t — 4, HP RT\ Rex — 1 N Nanog, ERas, 
Esg-1, Cr ipt oRTFZ F P 5 7 O^^cO^f^lf^, (Science, vol. 297, 3 
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92-395, 2002; Mol. Cell. Biol., vol.13, 473-486, 1993; Cell, vol.113, 631- 
642, 2003; PNAS, vol.100, 14926-14931, 2O03; Nature, vol.423, 541-545, 200 
3 ; Genome Res. , vol. 12, 1921-1928, 2002 ; Dev. Biol. , vol. 235, 12-32, 2001 ; 
Dev. Biol., vol.265, 491-501, 2004^) (CfB«cO#M^7 P ^-l'^— &m^XmiM 
5 ZtltCo Oct-4, UTF lXOTEPRT<Z>PCRJifllW:TBB©#aW^ , 9^'^' 

[O c t -4] 

5' -AGCTGCTGAAGCAGAAGAGG-3' GEF!|## 1 ) 

5' -GGTTCTCATTGTTGTCGGCT-3' (gB?U#-J§- 2 ) 
10 [UTF1] 

5' -GATGTCCCGGTGACTACGTCT-3' (BB^J#^3) 

5' -TCGGGGAGGATTCGAAGGTAT-3 ' (IB?tJ#-S§- 4 ) 
[HP RT] 

5' -GCTGGTGAAAAGGACCTCT-3 ' (SB?!l## 5 ) 

15 5' -CACAGGACTAGAACACCTGC-3 ' (E^IJ#-§-6) 

(-r ^y ^ h $^fc»^<D^) 

X) fcff frfrfc (Development, vol.129, pl807-1817, 2002) 0 ffifjf£|&!Q£g £ Jh/fcSfe 
^f^DNA^e>(D#^CDDMR^^PCR±tiiig^ TIEO#M^J^^^— SrJS 
20 V^Tfrfcxh/fco 
CHI 9] 

5' -GGAATATTTGTGTTTTTGGAGGG-3 ' (gMS#7) 
5' -AATTTGGGTTGGAGATGAAAATATTG-3 ' (BBa?U##8) 
[Me g 3 I G] 

25 5' -GGTTTGGTATATATGGATGTATTGTMTATAGG-3' (K2?!l##9) 
5' -ATAAMCACCAAATCTATACCAAAATATACC-3 ' QE^I##10) 
[R a s g r f 1] 

5' -GTGTAGAATATGGGGTTGTTTTATATTG-3' (@B?!|##1 1) 
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5' -ATAATACAACAACAACAATAACAATC-3 ' (IB?!l##l 2) 
[ I g f 2 r ] 

5' -TTAGTGGGGTATTTTTATTTGTATGG-3' (ga^ll##l 3) 
5' -AAATATCCTAAAAATACAAACTACACAA-3 ' (IB?!J#-^14) 
5 [P e g 1 0] 

5' -GTAAAGTGATTGGTTTTGTATTTTTAAGTG-3 ' (|B^J#=#15) 
5' -TTAATTACTCTCCTACAACTTTCCAAATT-3 ' (BE?IJ#-5§- 1 6) 
[O c t -4] 

5> -ggxTTTTTAGAGGATGGTTGAGTG-3 ' (MB^IJ#-^17) 
10 5* -TCCAACCCTACTAACCCATCACC-3' (@B^J##1 8) 

Tz. (Nucl. Acid. Res., vol.25, 2532-2534, 1997) 0 ffiik£tltz.V~N A/*^ \?<Dffi 
mfe, ImageGauge V7 h?^T (7 V^M? -J ^M±M) ^^i^tWbo 

15 

MM. 

ff^?CC»DBA/2^!>^X^d d y^^^CDff^^GDNF, bFGF, EG 

(intercellular bridge) t ^HE (morula) Ht#|3t^ J: <9 h M , G S 

20 ^MtoftMlft&^WbTV^c (Hid) o L^L^^b, 'PWt (<5%) c£>=t 
tzri— teES«^<^bl^M£MLTV^e: (Hlla^.U?b) 0 ^tife^nn^- 

« j: 9 < M^i^^n (packed) , mnmmmtm 3 ^ ^ 6 an g& 4 ~ 7 m«) 

rtbfef^E S^fflJi^^n^— FCS, 2 — ^ ?V^o~f J —;V^ 

25 lfo.^ia^H^ (LIF) N W^DTififtJlttlfiHi 1 (GDNF) £r»lU 

^^0=1 n^— iiES»|3P=i- £ftofc (01 c) „ ill^ESWa 
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|£ESfflUI&#3l&fr (FCS, 2 -2;V%zf h^f S — fVBeXM' V* ^JfiL^ 
PIt@^ (LIF) ^JPbfc^V^5/3«-r-^Vl^^ffiV^T, ^r^^J&fiF 

J&te, JWJ©^Jia©iB^^©fc»©iK^O^S^-e*>SGDNF (Science, 
vol.287, pl489-1493, 2000) <D7p&<Dfc#>, tfcg&T'Vmgfltp Z> - t «$I±J*J& 

^=3p^ b 3 3 2 5 8 Sr^tJObfc^^ y MfefeJC «fc 55kfe#A¥#f (cytogenetic a 
nalysi s) E SMMft/^ N ^^"f^^Wy KOnetaphase spread) ©7 0~8 5% 
KlSSV^-CjEflfffeSai (karyotype) (4 0, XY) ^tfS^i^Lfc (HI 2) 0 

E S 4 ^ tf b u -e, 3 0M4 8 E^if^T? 5 -jr ^_b, jsfeSMb 

^-feffcM (ddY, DBA/2, ICRf) ^ (036^8 B#) ©^*;*«rg*f 

e s «ewjia^^s^KflEW3ii& i . 5xio 7 mm^ 1 ^fcofc e&f&f?** 
^mm&mm-EsmmmmgkWxmmvxh, osna asmmw-rtihrn 

/HS^- (mSCF) , LIFMbFGFCD#ft (EGH«fi^) T 
Xm^ btt), G S E S HI«CD V vf ft h m^i U^ofcjGDNF 
^GS JWM&JfctfE S igMfc =t n ~~-(Dmjf(D$£±fc&MX&> o fc 0 

JEfc, *5S^#?jW:P 5 3 7 y?TV (Oncogene, vol. 8, p3313-3322, 1 
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993) &;B^fc 0 P 5 3 7 7^T!> h^?Xftft^MBtV ! &t%&9 1 ^Sr^i~S 

(APMIS, vol.111, pl84-191, 2003) o *Hif bllE S 7 b-^Mi 

o 

m^frb 2±rfi^ 30-40 i@©*^W©G S fflU&a P 7 n 

10 (GDNF, L I F, bFGF, EGFM) ■P'tf^^ftfco IC^gV^^}^ 2 

P53/y^7!>bG S»fe©E Si«©lUSiS ( 2 HK^t**** 2 HI) 
15 P5 3/y^7!> fvt)7^V\ f)l«»^OGSiWESi 

»lrS4l?^ § ^[^ov N-r fe^g^bfco WM^JHHJfa^fefcC D 9 ^^v^t 3 — 8 

mttrv#xi>>t>&m£t^ Gsmsmm^-mmztitLo Gsj»s2M3©m 

l£*3V NT»* Ufc c ^HS^d=» 4 ~ 7 El tiC^WOG s tr y ^ r y 7° 
£tu -fyifbntw hWi/>-C^^$tbfc^^^Etti»i^iBJ^ (me f) 
20 ±tT3B-- S^*(Wft$ttfe. ^frT, 8HI©W»'t»2|ElH:*5V^ % ^t4TOt 

^5>©E S^fflJiaO^MSrP^Sfcfe^ Green mice /^(D^ai^t^bfco 
^mice(±EGFP (enhanced green fluorescent protein) &\ WWMVk&i^lb 
X^}f^^\^-?S^,VX\/^<D"t* (Biol. Reprod. , vol.69, p612~616, 2003) „ U 

25 vymmzz k> nm^m*-? >r — ^Htti&&*e>«3u?-5 r t s c 

±|B^^ffllM'POEGFP|#|4(DiBJ^ (ES^IIlM fcoV ^^pg£»Z>B3itfS 
-rzzb&TF&tilt ®3) o HI 3 (a) ~ (h) fcJa*£*L5J:5fc* 
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SSEA-1 (EStMS^— # — ) (Proc. Natl. Acad. Sci. USA, vol. 75, p5565 
-5569, 1978) , 0 1 -&T^a 6 — { l^T^V > (E S&tfG S&fflfl&^— #*-) (Bi 
ol. Reprod. , vol.69, p612~616, 2003) x E p C AM ( E S MMIkTf^MMMik (spe 
rmatogonia)^— #*-) (J. Repirod. Fertil. , vol.116, p379~384, 1999) & «t T$C 
5 D9 (E SM&tJ^!E$£« (GSW -^—^7—) (Biol. Reprod., vol.70, 
P70-75, 2004) #S|®t£-Cfc ?K EE 2 (mWMfk^—tl—) (Mol. Reprod. Dev., 
vol.40, p221-227, 1995) }3|?§'ttXte§»!^ ~7 * tV^^^ftMs (ES»Y-* 
— ) (Nature, vol.292, pl54-156, 1981) ;SXF c-kit (frfaVtzMBM^— # — ) (E 
ndocrinology, vol.140, p5894-5900, 1999)#3|3|®t£-C$>o;/fc 0 
10 Zfrlb \Z&mK. GS«ft S S E A- 1 &Xfi7*/V^l^m&7&W&8£T? 
SbZZkfrb (04 (a) , (f) ) , ^iE Si»»G S«i 

m*m-rz> - 1 £ ntc a ikt^ gs mm-± 0 1 -m$ ffl 6-^vf^ >\ 

E p C AM, CD 9, EE2Wc-kit ^BW4T*ft>o/to (04 (b) ~ (e) , 
(g) , (h) ) o PS3/y^T9W^H©GSl(|l|fitt|B«to^rn7 
15 r-f/i'^Ut (^-^^i*) o 

^fc EsiMSiissEA- l, jsi-^oe-^yf^yy, epcam, 

CD9, 7 <*r l^nMRXfi c-kit 3* MH£T?*> ^ EE2 ttPHMft*C*)o &. (HI 
5 (a) ~ (h) ) o 

@#IB^tuo»m««, s s e a- l as|&Brc*> 5, 40 %m3t<Dfm& 

20 /v^l^aSBHfe-efcofc (0 6 (a) (b) , H7) „ ^W^HUOff^^B 
~X?3bof£ (09 (a) ) o -^G S»fi7;^ !) 7t^7r^-W§ft^ 

25 (0 9 (b) ) , S^e s«(iG s«i 

r. t £ *tfc 0 e s smuiaw:^/^ y7t^7r^ — whm4t?*>o fc (0 9 

(C) ) 0 
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%mW%-bfc, T&&&y$V * (reverse transcription poly 

merase chain reaction: RT-PCR) ^r^lV^T, E'lfefr/l'V'/ ' — ^ (embryonal carcino 
ma: EC) XteE S|ffl^#^^3§ilUTV^#< (D^^aUfc G TfeSMb&E 
S«^rli^-r6(^^^^0 ct-4. Rex-1 &tJ*N a n o g KMx. (Stem 
5 Cells, vol.19, p271-278, 2001, Proc. Natl. Acad. Sci. USA, vol.100, pl4926- 
14931, 2003, Cell, vol. 113, p631~642, 2003, Cell, vol. 113, p643-655, 2003) , 
E S#«f^C ripto^EEas, UTF1 FP57^E S&M&£ W\Wk 

CO l/^:/^-e^?a LTV^c (Dev. Biol., vol.235, 12-32, 2001; Nature, vol.423, 
541-545, 2003; EMB0 J. , vol.17, p2019-2032, 1998; Genome Res. , vol.12, 192 
10 1-1928, 2002; Dev. Biol., vol.265, 491-501, 2004) 0 ^tlh<D^^^ MS^E 

G S&MS^&^TteN a n o g <7)^^ns t h HM® £>*vf\ G S»iiE S« 

is mt£%mm£%^-rz>z.b&^ig££thfc mi o, id „ 

I^MS® (HI 9, Me g 3 I GOTa s g r f lgttfi) 2t0«2O(E>©t£Y V:/ 
y V MB^ (I g f 2 r&tFP e g 1 OfJ^) ^vWbtftB (differential 

ly methylated regions: DMRs) ^ 2^>(D$&3LVfcM&fc^^Xm.ffiMis"— P^Sis 

V^^ofc 0 ESi»1j§DMRf^ «fe-f ^ hm^ch^X, — »^ 

ESllitel|5fe©j;H. J: 9 *^Mk£tbX&V , H 1 9^CODMRfif[fe 

25 te5fei^l£ttCD-f ^7°P >"7M 2/Jfs<# — l/ (H 1 9S.t^Vle g 3 I G DMR60 
^ft^fVWb, MtMCI g f 2 r D MR ^/Wfc) £^bfc 0 

#CM, *3PJ§#feteP 5 3/ ^?TV b^^7^p5(DGSXttESl»-fy^ 
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!J ^ h^M\^^MM^^MM^f (combined bxsulfite restriction analysis: COB 
RA) (Nucl. Acid. Res., vol.25, p2532~2534, 1997) M £ 9 £ ttfc (113A 

5 GSm^Um^4^V ^h/<? — i/^bTV^fc 0 b^L&^k, HI 9, Me g 
3 I G$XFR a s g f r 1 l^cDDMR^fr ^>^^Mh(Dm^ RXf I g f 2 rf 

T N Pe g 1 0H^©DMR(DW»f^tS)ofc 0 ESMSWESflftl^ 
10 ttS O c t - 4|S^4©DMR{^-C'fg^ ^VWfc (hypomethylated) £*l/C:fe «9 N iflli 
^;ftk<0$BJ!&O*:9-{b^S£?tl&bfc (J. Biol. Chem. , vol.279, pl7063-17069, 2 
004) (HIl 3B) 0 

15 een mice^^OE S#M^{^— P 9 ^ h — JP^#£tbfc 0 OP 

^fb^^:^"e#§ (Science, vol.265, pl098-1101, 1994; Proc. Natl. Acad. Sci. U 
SA, vol.100, p4018-4023, 2003) 0 1 0 BW:, StJM«> 

mm (jfc.w^«^) (cd 3 ii^t4«) ^a^mm\mm-rh>hmmm (mf 
20 2oi^tt«) ^tf#m^«^^,$tbfc 0 shmmm&ia^ mm de r 1 

1 9G§ttM) s (CD4 5IMJI) % (5^n^ Kfff 

JRONBMl. JW3R3WJI6I (Ma c 1 RBtfefeBflS) , 0«=PJ^« (Gr 1 HH^MUSO ) a*£ 
^tVCWc (014A-H, 115) o 

25 Mi^rft^-rs-i^m^ (mi 4 n 0 ^m^mm(D^(Dtcm^ 

ESHI«Srif9^i/=— bxV y^a±^- ^-Ti! (Nat. Biotech., vol.21, pl83- 

186, 2003) , mmmz~*.-v> (map 2 n§t&M) x^^y riffle (mb pi^ 
tt«) ^r^bfc (mi 4 j-D 0 ^mh\>£~*-— n-y^ ^m&w 
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5 (ftl) 0 



1 











hubs 










<t>IK1 


— JX' — 








*i*P (ISP) 




1 (%) 








1M" MI 




















-r mi 






(%) 














ES $H 


116.7 


7.6 


19.9 


111.5 


8.0 


126.7 


34.6 


4.6 




15.4 


0.2 


0.7 


12.0 


4.5 


14.4 


4.4 


2.5 


ES « 


102.3 


7.6 


24.7 


49.0 


3.8 


162.2 


10.5 


0.2 




11.6 


0.4 


0.9 


9.2 


2.0 


14.5 


3.3 


0. 1 



i ^»(5 io 3 ) •z>mm^4 sm^y— h <**t, 2 a •k-^u— y ^<do p97^ 

Te r 1 1 9, feiMa c lRtJ^Gr l»^!»il^fc„ t : y—"T-(>Jf 

15 8 B^^its, ^tb-^tbo^^/^f wMtmm^wittTF-ro wwmmm 1 1 - 

9 ^Jhte*PW& (2. 5 10 4 ) flS»}&tfU 1 c m 2 <9 <DB§tt#M&Oifc^ fflS&k 5 0 
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h W\ *tisetb, £tlG F A P tffiZVti&QO. B P tfiffiz. J; 9 $ ttfc 0 5: V 
5 ftjfc^nt (P < o. 05) tfeSii: ZtfTo 

h (8/8) fi^fc»ttH»/i77 l^-7^4Cfc (01 4N) 

o 1^-1® (^^ ^r) 3oCD)B^g (embryonic germ layer) (D^K^MOs 

V\fc„ mU<DW£ki>h 3o©I*S^ o-^P 5 3 / j'^T!? W^^OE S 
(8/8) SrffiVNT#fe^ ESs^W^^Jte-r^-T 1 ^ b — ^i©ft»^ 

15 iEs es« mm istcm&x\ ^m^m^m^Mt-r^m^^ 

lPUSP^©SflJfcJ:t)WRStl/fc (Proc. Natl. Acad. Sci. USA, vol. 91, pll298-l 
1302, 1994 ; #^7-501705^#) „ Z.<DjmU, ^t&m^V 
20 &<Dnm f g&nan~—fc (recolonize) £^T, fite»WH?^Mt:**5 0 ^Itftgftt 
»^^»IJ$tlfc*^OW^^^p^^fitUfc (Biol. Reprod., vol.68, pl6 
7-173, 2003) o n CO-^r 17 ^ l^ftWT^ot, »fl^^^tt^LT 
V ^ZSMMftZ:^} LTV ^JfeV^ (Proc. Natl. Acad. Sci. USA, vol.91, pll298-11302 
, 1994) „ ^Kftt|fel^^-e % ^©I/i/^xyfi^i (10/10) «ftmrt^7"7 
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tfSfBft &Jh/fc (014O-Q) o 

&mmm\m®iAvfc 0 Esmmzmm^xv (colonize), £$mm 

Srgtf, fcfa<Di£X<Dmti&Mfc^l3*1rZ)frtb~T?foZ> 0 5^fjl 5fliOGreen miceft* 
©E St^HHiaSrC 5 7 B L/6 ©BSK^ftl&ALfco !* XA^4JS^^S© 
#J^fcffi46T^#^^i-E^tt« (euploid cell) OfiJ^te, ftAttft7 0 
%t?feo?i (Transgenic Res. , vol.6, p321-328, 1997) „■ 

M^tbfco Wix Mb^oglod^^^ y XASr^Sfcfefc 12. 5 d p c "CftF 

#f $ *K ^> >- h -e^^^fc 0 JJ££ 12. 5 P ^*3V ^tim-?«e 

ttKSS&U 2 5% (3/12) \Z.&^X*r*V XJ*-Z>m^£tl, mft(D<£M\Z.-$$\^ 
TU VftTCE G F P ©^R*S»ae> kfrtlfc. (H 1 6 A) G ^ *J&fm £ 

ffiuu^tMsat, *f^iMfc-cr±3 6% (13/36) \z.&^xmfrk mm?.** v 

XJ»i>mmt$tifr (Ml 6 B) (H17) 0 ^!) XAttfifc«fflll<0«E^.»c: iott 
flUBSftfc. (01 6 C) 0 EGFP^^S:^i-6|ZE©5EAy^l&f?Sr|B* % io^©K 

as^ffifMBR (lis ti> am *»m^ wm (somites), m 

Ws &OTJ^ (yolk sac), I«<£>fe!cS§iJgl (chorionic membrane) ^ttfte^iW^ 
#5^Tf&#>fe;ftfc (H16D-J) (Hll 8) 0 

K^-HWiiari 6 awaits ^^^^oMmi^^v^^Btti^^^-e, ^ 
^mmr^tc^izmw^m^ffotco wi&^ttmuzti. cs 7bl/6xd 

BA/2 (BDF1) W«*HJ&4»HS^A*tbfeo 8 l#I(D^$n,fcEcD5^, 6 

4 im (79%) a* 2 mma^Mb u 5 EE©^^g«irt^A £ ttfc 0 1 8 #1 (22% 

-TEGFP^^Ufc (116K)„ RBfc^V^i^ OTESM^K^OijiS^ 
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frolt (M2) o 
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5 tttfcTfWU J&fmi 9. 5 d p ctZT^mm^X'Oftffi&tbfz.o t : W^SP 

&smmm<D±m±m%mm'z>tim^ *3sw#fer±4flwwiij^w(tetrapioi 

d complementation technique) (Proc. Natl. Acad. Sci. USA, vol. 90, p8424~8428 
, 1993) £rfflV^c 0 r<D^«, K^--ES«^b5feS^#t!j^JO^^Rrtfe 

, ftftftgl CRlftt^A^^o ^t^^httfcOSS^JWil 0. 5 d p c KITH 

fflfefc^bTV^ (01 6 L) o iCOi^tt, fi&fFttK^ — Es«em«ani^*'t-sr. 
is t ^i~ 0 

mm) 
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»RTM'I4J mMt<DBofa(Djr— *te«M^JSCHT£>5^ (Cell, vol.116, £36 
39-648, 2004) , *^(DE SiStHMH W^^XAiaotWt'f ^\ 

E S ^BJ^fi, ES/E G$m<Dm&&<DftMQl> (counterpart) T?& *» 5 

§0 ±SB^^fe^^l<D^^^^S8-e#/j;v^ l fc©-efcSo fc^ffce^ PGCtii3. 5 a 

(Cell Differ. , vol. 15, p69-74, 1984; Development, vol. 120, p3197-3204, 19 

94) o e GmmnwM(o^mm> & (D&mmzmmcDmmovMT* l^&v ^ t 

X. fetbS (Nature, vol.359, p550-551, 1992; Cell, vol.70, p841-847, 1992) 0 

e g«« 8. 5-i2. 5dp C mfrfatbm&£fof£®M<D§mmmzmmL, s 

mSCF, L I FRX^b FGFOiS^#SrfflV^T>f ^tf hnt^i^^o L/^l_ 

(Development, vol.120, p3197~3204, 1994) 0 ^©ESii)|Sl4 2oOife 

2 9/^/!) 5/ K^^^^KcDttl 1 2 9 2E5(t\ 1oOT7 h — ^ (J. Na 
tl. Cancer. Inst., vol.27, p443-453, 1961) ) „ |f— if^H^OM^E S 

OECiM^UMl^^frTW^ (Experimental approaches to mammalian embr 
yonic development, Cambridge University Press, p475-508, 1986) 0 fot, ^ 

^JSftfWJS (multipotent germline stem cells: rnGSiMj bW&Z. k&&&£3r 

■So 
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5 d p ctiX*<DPGCfai±>ffi3L£tlfc& (Cell, vol. 70, p841-847, 1992; Develop 
ment, vol.120, p3197-3204, 1994) , ^O^^^^^^fR^Wift^fcaSff 

Ti~5 (Genomics, vol.58, pl8-28, 1999; Hum. Mol. Genet., vol.9, p2885~2894, 
2000; Genes Dev., vol.6, p705-714, 1992) „ G Sm^fe&M&Jteffli^ >"7V 

io ^-tV^v-^— >-^l-c*3«9, mGsiito-f y/y ^r^y^^-yiii 

ff^ftm^ ^Utt^lfflSS (gonocyte) f«$&H4 (heterogenous) "X*%>Z> k®L 

15 -f^.^§r^-r— R?^ (round) l|ttM««*tT-^^^CT> -f ^fc* hnX 
Ttf h— i/^^ri- 0 *tlg^«?§'i4^MbTmG SiSU^iGSWilWio 

20 ^^^jims mmmmm) ^— ^^#^l5^olo-efos^^L^v^v^ 

25 L*UfeV\, 77 b S?** v-^ (teratogenesis) feMM^m^M^Xm^Vkft 

^ ^^fc&\,^X}fete£imi& (fetal genital ridge) <D=F$SJ\- (ectopic)^ 
Sia^77 *]&I&WftM\Z.ft*> btl% (~ 1 Ofg) (Cell Dev. , vol. 15, p6 

9-74, 1984) o ^mm^trnwrnm^m^m^^x, mmmiim^^^M, 
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m^^^^^I^^ £ o T«iJ^)t?fe 5 «fc 5 Xfo% 0 P G C fcM X/ tf h 
5©t (Cell, vol.70, p841-847, 1992; Nature, vol.359, p550-551, 1992) , if 

±mmmfflrp(Dmm<D&< $k mmnmm(D&mm^'\k(D±fr<D^w&w&L-x 

V^o S&— III, ff^m^^^PGC^^fflJig^m^tb^ EG&|»§*^# 
(m SCF + L I F + bFGF) ^^fr^m^inG SlM^f^-T^ 

^^ff^m^^PGC^M^ tcbZLftfetZt LTt>, mGS»©|lJ 

^— P?£SOtO*P5 3/?/^T? b-s">^S5ftOGSMS^n^-^fc 0 5/^ 
T V 7° Ufc h mG S bfc t V n 5 J$*f±* mG S *Hf&f*G S 

bm&.-rz - 1 £Scb£i-s 0 p 5 smmToxmz. x 0 

5^§:'kfe^l 0 (APMIS, vol.111, pl84-191, 2003) 0 ^tlfchfr 

ttlEBW^^AUfci^^IES^^^ffi^^^^i-^o Z.(DM&~Z\ P5 3 
/j/^T^KW^GS |*[«SG S » £ KWotfvf , 

©»cj-#v \ mG s mm^^mm^ ^yishtmzzzt ufc c m 

ilG S «(^*3V ^X I^^-efe 3 ; H$ftmt£M^ > h'*# 

— ^fernGSmi&(D]&M&mg^^<VXtefj:< % L^E S/EGMS^^T 
fR^^jfa/O^ cfc 5 (Development, vol.120, p3197-3204, 1994; Development, 
vol.125, p2273-2282, 1998; Science, vol.293, p95-97, 2001) 4 Z/\f Y 

^.tbho^m^ Gsmm^m^x^^, gfev^— o^at^ (P53) <z>^ 
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7l^-v^ h^Uhl 2 9/S v^jy^^^K^VvT^U PGC 
Alters £#X.£>tbTV>3 (Cell Differ., vol.15, p69-74, 1984) 0 b^b 

*u*. ash mmmmzjEn nm^mm^-r^ ^t^x^^Gsmmt mtwmx 

(Biol. Reprod. , vol.69, p612-616, 2003) 0 tot, mGS|ft|tES/E 

N F fiM >- tf ai?fc*5V ^T»ig#«(0 g B JE$T (self-renewing) #g*<HUfH-5 fc 
*OiK^H-?-*t?fcS^e>*Cfe5 (Science, vol.278, pl489-1493, 2000) „ 

r th h (DWmt. mGS (Ofrtt h~fs WfSmk&lZ.^W* \M 
5ri SrHKE-r 5o mG S jSeflSo^ ^ V > him&&Wmttt\ztiMm&&& 

~f~?> t(D&,tfi<D^a-t — I6rf~<5 (Experimental approaches to mammalian embryoni 
c development, Cambridge University Press, p475-508, 1986; Development, vo 
1.120, p3197-3204, 1994; Dev. Biol., vol.161, p626-628, 1994; Curr. Biol. , 
vol.7, p881-884, 1997) 0 

&&T$ftikt%Jl(DM,frb^ti:'3X^Z> (Trends Cell Biol., vol.12, p502-508, 20 
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02; Cell, vol.116, p639-648, 2004) „ Wi* <DfflBfeM<D£&3^&Q&ZV* ffi^Sffi 

P 5 3/ 5^T-> W**fd^©*gJ|t:«\ mGS»(«W^4C#5* 

10 #><D^(DM^Smx& K> , #!lx.^RNAT^^=t 9 ^ G S«^£>tt£ P 5 3 
^(D«IJ^\ mGS^J!S(DM^^^ii^:$-& ; 50^ffl^^L^V\ £fc 

J; IS # co it ib © J±;3g © v ^ s> - /i><Sr aKHr*- 5 , 

i 

20 jgsuiowB'Rrtett 
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^mm\-±n^mm^ti±s^m2 004-101320 ojbkh : 2 0 0 4^3 
^3op) &mmt l-cjs^k ^<D\Hmttmmmzi&x&$i$tiz>i><D-e&z> 0 



m?m-%-l : Oc t -4©^/7^v- 
IB?!1##2 : Oc t-4(D!&M&)7°94^~- 

: UTF lC0#M^9^-v— 
ffi^(|#-^-4 : UTF 1CD#M^7-^^— 

IB?IJ#^-6 : HPRT©#1^7^v- 
IB^lJ#-i-7 : HI 9<Dif#^#K7°^-r— 
ffi^!j#-^8 : HI 9©#1^7°7^v- 
IS?IJ#-*§-9 : Me g 3 I G<£>#^J7°7-f 
ia^(J#-^-l 0 : Me g 3 I GCtlWT'^-fv- 
ia^lJ#-^-l 1 :Rasgrfl <DW^&}7°9~4 
@a^lj#-8"l 2:Rasgrfl Oi^ftn^^*- 

3 : I g f 2 r©#^7^-7- 
ia^(I#^-l 4 : I g f 2 r ©#^^7-r^— 
ia^lj##l 5 : P e g 1 0(D!&m&)7°94'^— 

m^m-^i 6 : p e g 1 o(Dm^-^y^^— 

E#I#-5§- 1 7 : O c t - 4 (D9fcM&}7°7 '4 
SB2?!I##1 8 : Oc t-40#M^7^fv- 
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1. yvTffim&jmm&im* (gdnf) xte^^mn&^&mm&m^ 

2. tm&^&ikmwimm^ (lif) srg-t?, m$mi \zmm<Dwmjjm 0 

3. i:W^H^_h^«^ftH^ (EGF) (b 

fgf) < ^ t> v ^Tti^^tp, »^ 1 3m 2 vr*u&> i mz.mm<Dm 

(xm) ^yr»ft^ttg*iH^ (gdnf) x^(D^mm^t^mm^ 
mv^xmmm&&mmu sis ; 

(n©2) smi^h^- (lif) &^t?mm&mv^x, nmxnhtitcmm 

9. 31 (Dmm^fc&fiLmmm^ (lif) sr&tN if^s^tB^oM 

1 O . X© 1 Oi^^H^X^«^ftH^ (egf) ir;miiifM 
SH^- (b fgf) <d4>&< ir^v^-ftb^Srg-tf. ff^ 8X^901^^1^ 

11. xmi ^mmm^ 4 —y—mm^^yxmrn-r z r. £ ^t?, it ^ 
cran ^yrw^^ttg**^ (gdnf) xte^(Dt%mm*^&mm% 

m V ^T»m«^^* U GS *PU&&#5 x$g ; 
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(X©2) yyTffl&&J®ffi&mm*' (GDNF) Xte : t<DM3mB&tt?mM& 

m^x s x@ i tr#^nfco smt&&%m^ #itt#»ir#5ia 

1 3 . mmm&vmMVo&te'eibz. n&m 1-12 vf 1 woe*© 

1 4 . ni^sti^TOt^s, »^3® 1 3 KtfMLvmxtfrm. 

1 5 . #fg'|4#«^ s S E A- 1 , j3 1 — < l/^r? V >\ 
a6-^yfi/!J^ E p C AM, CD 9, E E c - k i t frlbt£%mfrb 

1 6 . ^mmtm%&& s s e a - 1 , -7*^^ ^$m, 0 1 — r ^ >? v 

a6-fyr^y^ E p C AM, CD 9 , EE2Wc-kit«tfc^ 

17. m&gc i~i6 (D^-rtifr i ^^fEifeo^ifefe-^^ j; v) $gg $ titc^-mB 

18. SSEA-1, 7*/VX^>5n,m, £ 1 — <>*rJf})>, aQ-^^tf 
U^, E p CAM, CD 9 , RR2RXFc-k i tfabfj:Z>mfatbm-£thZ>'pfj;< 

19. SSEA-1, jSl-^yr^U^ a6-^f>7^ 
y^, E p C AM, CD 9, EE2Wc-ki t ^^"CfeS, WN»fi 1 8 fcflB 

2 0. £JtT©X@£r£ts\ dr^9JB5^5t^: 

(xmi) ^yrwrt^s^Hi 1 (gdnf) xn^(D^mm^t^mm^ 

(x©D yyrmMmimm&mm* (gdnf) x^^m^^mm^ 
OM2) mm&immm&m-smizmx^ 
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cm 3) ^^^^ 7E*t ±»©^x(4ipf (ct At, ^t^mm (th& 

Ml) ^y7«i*#^tH^ (GDNF) Xf**©*&^fe^tp^NbSr 

ami) ^yriis^g^taf (gdnf) ^*©$^&£trig#i«r 
crmi) ^vrmmmm^m^mm^ (gdnf) x^^m^^mm^ 

ixMD rvTmvfofcmm&tmm* (gdnf) x^^mm^^mm^ 
aim 2) mmmmm^mmmm^mm^xmmu mmm&*nzxm 0 

2 8 . mmmmfemzmnmj\&x& & % mam 2 5 Kmm<om^m 0 
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5 32. ^ v Tmmmm^m^mmf- (gdnf) x\^(D^mm^^ mm® 

3 3. m^&mnnMm^ (lif) srgt?^ m^m3 2\z.wM<Dm.f&m 0 
34. M^_h^«^H^- (egf) Rxpmmmsmms&timm* (bFG 
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2/14 

m 3 
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HI 7 



Pl-integrin o64ntegrin EE2 EpCAM 
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6/14 

HI 8 




IH 9 
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7/14 



1 0 



Oct-4 

Rex-1 
Nanog 
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